A BRAIN WITH COMPLETE ABSENCE OF THE CORPUS CAL-
LOSUM. By Joux Cameron, M.D., D.Sc, F.RSE, Sewior
Demonstrator of Anatony, University of Manchester.

I Am indebted to Professor Young for having kindly placed at my disposal
the brain which forms the subject of this communication. The specimen
has lain in the Anatomy Department of the University of Manchester for
several years with the membranes intact, so that the records of the case
have been unfortunately entirely lost. The brain was handed over to two
of the students for dissection, the absence of the corpus callosumm not being
detected until the upper part of the left hemisphere had been removed.
On a superficial study the specimen exhibited no exceptional features
beyond those usually associated with deficiency of the corpus callosum.
A closer examination of the limbic lobe, however, disclosed several interest-
ing features which were considered worthy of being placed on record.

In a certain proportion of the cases of absence of the corpus callosum,
the deficiency has been only a partial one. Thus, of the thirty cases
published up to 1888, Bruce (2) found that entire absence occurred only in
tifteen of these. In the case at present under consideration the corpus
callosum was completely absent. )

The main interest in this specimen is centred in the commissural
structures which are developed in association with the lamina terminalis.
Thus, in addition to the absence of the corpus callosum, the two lateral
halves of the fornix are not united together by transverse commissural
fibres, but are merely connected by an exceedingly thin semi-transparent
membrane. The “ fore-and-aft ™ fibres of the fornix are therefore alone
represented.  The posterior pillars pass to the uncus as usual. The anterior
pillars, however, show a difference of arrangement on the two sides. For
example, on the right side, by far the greater number of the tibres pass in
front of the anterior commissure, very few coursing posteriorly to this
structure.  On the left side, most of the tibres go behind the commissure,
though a considerable number pass in front (tig. 4). The corpora mam-
millaria are well formed on both sides.

From the outer margin of the band of fibres representing each lateral
half of the body of the fornix there is an extension outwards of the thin
membranous sheet already referred to (fig. 3). This can be readily traced
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to its termination by blending with the cortex of the callosal convolution
at the bottom of what corresponds to the callosal sulcus (fig. 4). It accord-
ingly represents the lamina terminalis. When traced forwards in the
middle line it blends with the anterior commissure (fig. 2). From the latter
structure it passes downwards as the lamina cinerea, which is connected as
usual with the optic commissure (tig. 2). The lamina has thus retained its
embryonic attachments in this specimen.

Two other longitudinal or “ fore-and-aft ” systems of fibres run close to

F1c. 1.—Outer surface of right hemisphere (three-fifths natural size).

the outer side of the fornix, lying more or less parallel to the latter. The
band of fibres next to the fornix, when traced anteriorly, blends with the
precommissural fibres of the anterior pillar, more particularly on the right
side, the resultant band passing across the anterior perforated spot to the
uncus and the temporal pole. Some of the fibres can also be followed to
the mesial olfactory root (figs. 2 and 3). Posteriorly, this second system of
longitudinal fibres remains distinet from the posterior pillar of the fornix,
though it overlaps the latter slightly (fig. 2). It can be traced to its
junction with the posterior extremity of the dentate convolution, the latter
structure being more prominently developed than usual. This band, from
its anterior and posterior connections, represents the strie longitudinales
(both mesial and lateral). The band of Giacomini is only faintly discernible.
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The third or most externally placed band of fibres lies close to the line
of junction of the lamina with the callosal convolution. It passes anteriorly
to the anterior perforated spot, on the surface of which it gradually becomes
lost. At its posterior extremity it becomes intimately associated with the
longitudinal strise (fig. 3). This close connection does not exist long, how-
ever, for the united band soon bifurcates again into its two constituent
elements, those fibres belonging to this outer set ending in the hippocampal
convolution close to the isthmus (figs. 2 and 3). The attachments of this

A

Fic. 2.—Mesial surface of right hemisphere (three-fifths natural size).

outer band correspond to those of the cingulum, which structure it
apparently represents.

The tissue intervening between these three groups of longitudinal
fibres is thin and translucent, and apparently almost devoid of nervous
elements. That portion connecting the two halves of the fornix was so
delicate that most of it came away with the pia mater. The remains could,
however, be recognised as a ragged fringe attached to the inner margins of
the fornix bands, which floated out on immersing the brain in fluid (fig. 3).

This intimate association of the fornix, longitudinal stri, and cingulum
with the lamina terminalis® suggests that in this case they had all been

1 The employment of this term for the adult brain is, I think, justifiable in the preseﬁt
specimen.



296 Dr John Cameron

developed in that structure. The close relationship which the fornix bears
to the lamina has been pointed out by Elliot Smith (15 et seq.). A dith-
culty arises, however, in regard to the genesis of the longitudinal strize and
cingulum. The usual acceptation is that the former represent part of an
aborted convolution belonging to the limbic lobe (14). The intimate
relationship which the longitudinal strize bear to the fornix in this speci-
men has, however, led me to aceept Cunningham’s suggestion (3 and 4),
that these strie are simply an outlying part of the fornix system. Both
strize and fornix, it may be noted, normally contain a system of longitudinal
fibres plus a certain amount of grey matter. Thus, in some monkeys there
is a band of grey matter running along the upper surface of the fornix,
forming the so-called gyrus infracallosius (14), while the thin lamina of
grey matter in relation to the stria is continuous with the grey matter of
the callosal gyrus.  Zuckerkandl (22 and 23) for this reason regarded these
strize, together with their grey matter, as a degenerate convolution (gyrus
swpracallosis).  When Zuckerkandl gave effect to this acceptation of the
nature of these strie, the lamina terminalis of His (10) had not received
the recognition now so freely accorded to it, so that another explanation of
the presence of the above grey matter is possible in the light of our present
knowledge of this embryonic structure. Thus, if the lamina terminalis of
a typical mammalian embryo (eq. rabbit of the 13th day) be studied,
it will be found to be as richly endowed with neuroblasts as the neighbour-
ing hemisphere wall, the structural appearance being exactly similar in
both. One can readily trace the separation of the cell-elements in the
lamina terminalis into groups by the development of the commissural
systems.  As a result of recent work in this direction, I am convinced that
the grey matter in association with the striz and fornix is derived from
the lamina terminalis, and not introduced from any external source. This
question will be fully discussed in a future communication.

The close association of the fibres of the cingulum with the strie in
this specimen tempts one to include this band also as an outlying part of
the fornix system. It certainly appears in this instance to be an intimate
part of the lamina terminalis, a fact which is suggestive of its origin in the
latter. The discussion of this question will likewise have to be postponed
for the present.

It is of interest to note that absence or deficiency of the corpus callosum
is apparently associated with absence also of the septum lucidum. At
least this has been so in the cases recently recorded by Douglas-Crawford
(6), Elliot Sinith ! and Patten.! Bruce (2), however, in his specimen figures
an area which he regards as representing the septum lucidum. The

! Exhibited at the Summer Meeting of the Anatomical Society, May 1906.
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septum proved to be absent in the present case also. This fact will be
found of great significance when considered in association with the de-
velopment of the septum lucidum, as will be brought out more fully in a
subsequent paper.

The probable course of development in this specimen is best appreciated
by a study of the developing fore-brain, both in animals which possess a
corpus callosum, and in those (such as birds) in which this commissure is
absent. In the human embryo, as in lower animals, the roof-plate of the
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Fig. 8.—Arrangement of longitudinal F16. 4.—Horizontal section through anterior
bands in lamina terminalis. commissure and great longitudinal fissure.

fore-brain, in front of the epiphysis and superior commissure, becomes a
simple epithelial structure as far forward in the middle line as the
lamina terminalis. Practically the whole of this epithelial roof becomes
invaginated to form the covering of the velum interpositum.! In birds (e.g.
the chick) this epithelial transformation of the cerebral roof-plate goes a
distinct step further. The epithelial transformation has been very extensive
in this specimen, for it has occurred as far forward in the middle line as
the anterior commissure (fig. 2), so that we have here a reversion to a lower
type of development, involving not only the fore-brain roof-plate, but also
a considerable part of the lamina terminalis.

Douglas-Crawford (6) has furnished a full account of the convolutions
in his case. I shall therefore be content to refer to a few points of special

1 The paraphysis is developed from this roof in front of the velum.
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interest. In the present specimen the convolutions and sulei were studied
to best advantage on the right side, owing to the upper part of the left
hemisphere having been removed before the condition was recognised.
They do not exhibit to any marked degree the radiating arrangement
which has been described by Cunningham (3 and 4) in brains with absence
of the corpus callosum. The most prominent features are the simple
arrangement of the convolutions, as also the number and fantastic shape
of certain isolated sulei, especially on the outer surface. Two of the latter
are particularly prominent, and are H-shaped. One is in the right middle
frontal gyrus, and the other in the parietal lobe immediately above the
tail of the right parallel fissure (fig. 1). Another sulcus, exhibiting striking

Fic. 5.—Mesial aspect of right hemisphere of 6°5 em. feetus (enlarged 24 times).

features, is situated in front of the lower part of the right fissure of
Rolando, and consists of a group of five radiating sulei. When examined
carefully it may be recognised as consisting of the inferior precentral
sulcus blended with the diagonal sulcus. The right fissure of Rolando
consists of an upper and a lower limb. The vertical part of the intra-
parietal sulcus is unusually extensive, and is continuous round the superior
border with a sulecus on the mesial aspect to be subsequently described.

The limiting suleus of Reil is deeper than usual, while the gyri of the
insula are prominently marked.

The sulci- on the mesial aspect of the hemisphere possess a radiating
arrangement, as described by Douglas-Crawford (6) and Bruce (2). It is
interesting to compare these with the sulei in the same region of the feetal
brain, as Bruce (2) has previously done (figs. 2 and 5). It will be found
that, prior to any great advance in the formation of the corpus callosum,
the so-called temporary sulci are arranged in a radiating fashion. Fig. 5
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shows the appearance presented by the mesial aspect of the right hemi-
sphere of a 65 cm. human feetus. By the end of the sixth month the
corpus callosum has become well developed, the mesial surface of the
hemisphere as a result tending to be compressed between the corpus callosum
and the cranial vault. This causes obliteration of these temporary radial
sulei, and the formation of a fresh set of sulci which lie more or less
parallel to these opposing surfaces. The calloso-marginal sulcus is one of
the most important of these permanent sulci, and is usually developed in
three parts—anterior, middle, and posterior (13). These are shown in fig. 6,
which is the mesial aspect of the hemisphere of a feetus at the end of the
sixth month. On turning to the specimen (fig. 2), one can recognise the
effect of the absence or deficiency of one of the forces causing the com-

F16. 6.—Mesial aspect of right hemisphere (feetus at end of sixth month).

pression of the mesial surface of the growing hemisphere referred to above.
There is the suggestion of an attempt at forming the anterior and middle
portions of the calloso-marginal sulcus (c.m., and ¢.m.,). The upper part of
the radial sulcus lettered c.m.; is in the site of the posterior portion of the
calloso-marginal sulcus; but one cannot state definitely whether or not
this represents the posterior extremity of the permanent fissure. This
radial sulcus is continuous round the mesial border of the hemisphere with
the upper end of the intraparietal sulcus, the two together forming a very
extensive fissure. The rostral sulcus will be observed to be well developed,
while the incisura temporalis is particularly prominent (fig. 2). The
calcarine and internal parieto-occipital fissures appear in fig. 2 to be in
direct continuity ; but on opening them up the gyrus cunei was found just
within, and therefore almost level with the surface. In Crawford’s case
(6) the gyrus cunei comes to the surface, and separates the above fissures—
a condition which, indeed, appears to be usually found in brains with
absence of the corpus callosum.
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The whole of the rhinencephalon is unusually well developed, so that the
roots of the olfactory peduncle can be traced with ease to their respective
destinations. It is rather interesting to note that this undue prominence
of the rhinencephalon is associated with entire absence of the transverse
commissural fibres of the fornix, a fact which suggests that these tibres do
not form a very important, far less an essential, part of the rhinencephalon.

The cerebral sulci are on the whole deeper than in normal brains, the
average being 14 or 15 mu. instead of the normal 10-12 mm. (12). Some
are exceptionally deep. Thus the lower segment of the right Rolandie
fissure is 20 mm. deep at its middle, while the depth of the post-central
sulcus is as much as 21 mm.

Absence of the corpus callosum is usually found associated with a
tendency to abnormal size of the ventricular cavities, almost amounting
to a hydrocephalic condition. Indeed, Turner (21) has suggested that this
may explain the arrested development of the corpus callosum. In the
present specimen, in addition to a complete failure of those fibres of the
corpus callosum which cross the mesial plane, there is apparently almost
total absence of those portions of the commissure which, under normal
conditions, occupy each hemisphere and constitute the roof of the lateral
ventricles.  Consequently the latter cavities are decidedly more capacious
than normal. The increased capacity, from this point of view, is thus,
partly at least, the result of a general deficiency of the corpus callosum ;
though this conclusion does not entirely put out of court the possible
existence of a concomitant hydrocephalic condition.
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ABBREVIATIONS.
a.c. anterior commissure. gr.long.fiss. greatlongitudinal fissure,
ant.comm. anterior commissure. gyr.dent. gyrus dentatus.
call.sul. callosal sulcus. hyp. hypophysis.
€.M.qy C.M.g, €705 calloso-marginal sulcus. inc.t. incisura temporalis.
cing. cingulum. in.pa. intraparietal sulcus.
diag. diagonal sulcus, - lam.ter. lamina terminalis.
ep. epiphysis. M.B. mid brain.
£b. sulcus of Eberstaller. oce. pars occipitalis.
for. formix. op.c. optic commissure.
Jor.(a.p.) precommissural fibres of pa.occ. parieto-oceipital-fissure,
anterior pillar of p.l. post-limbic fissure.
fornix. pre.s. superior precentralsulcus,
JSor.(p.p.) postcommissural fibres pre.i. inferior precentral sulcus.
of anterior pillar of Ro. fissure of Rolando.
fornix, ro. rostral sulcus.
f.M. foramen of Monro. 8.3 8.y 8.4 fissure of Silvius.
J., superior frontal sulcus. t., superior temporal sulcus.
f., inferior frontal sulcus. t., inferior temporal sulcus.
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